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WHY EXPAND? 


1. CONFIDENCE IN OUR CUSTOMERS 
2. CONFIDENCE IN OUR COUNTRY 


3. CONFIDENCE IN BOUND BROOK’S 
ABILITY TO GIVE THE FINEST SERVICE 
IN THE FIELD OF POWDER METALLURGY 


BOUND BROOK 


BOUND BROOK OIL-LESS BEARING CO., EST. 1883, BOUND BROOK, N. J. 


Loni in 
POWDER METALLURGY BEARINGS + PARTS 


our 752" year 





AT 
YOUR 
REQUEST 


Many readers have suggested 
that we provide in the Research & 


Development News Edition . . . 
READER SERVICE CARDS 


making it possible for you to get 
additional information about 
products and services, as is done 
in the Design Edition. Accordingly 
two cards will hereafter 


appear... 


JUST INSIDE 
THE BACK COVER 


They will bring you, postage 
paid both ways, further data on 
significant parts, new literature 
and advertised products direct 


from the sources. 





coming 
next week... 


the 
DESIGN edition 


for April 28 


FEATURING 


Guide to fan selection. 


Charts, tables, sample problem and three 
laws to help you choose the right fan. 


Casting alloy enters high-strength field. 


Economy and fewer fabricating headaches 
are advantages offered by this special steel. 


Sandwich-panel facing materials. 


What materials are used as the skins 
of modern industrial sandwich structures 


Hermetic magnetic couplings. 


Send power through a wall 
without worry about leaking shaft seals. 


Metal inserts for plastic moldings. 


The four broad types of inserts 
and how they can be used. 


How to figure starting current 
from NEMA code letters. 
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DEPARTMENTS 
SIDELIGHTS 
LETTERS 
HORIZONS 
SIGNIFICANT PARTS 
MEETINGS 
NEW LITERATURE 
PUBLISHER’S POSTSCRIPT 
FY! PERSONAL 


WHY NOT R & D? 


MATERIALS 


PROCESSES 


ELECTRIC Al 


GOVERNMENT 


PERSONNEL 
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FEATURED 


R & D SPENDING SOARS DESPITE RECESSION. Industry will pump $8.3 
billion into research this year 


FINAGLE’S LAWS . . . or why nothing in Research and Development 
happens the way it should . 


DON’T LET SALESMEN PLAN YOUR PRODUCTS. Their opinions are 
no more reliable than your own 


POINTS OF VIEW. Should the engineering profession adopt collective- 


TRENDS IN APPEARANCE DESIGN. A new dictating machine, an im- 


printer for service-station credit cards 
FIELDS OF INTEREST 


Polyethylene: more, better and, maybe, cheaper 
Better rubber heads for market 

Fluorocarbons: a plastics glossary 

New heavy-metal alloy is almost pure tungsten 
Materials requirements for the next 5 years. 


Tool-breakage detector shuts down machine tools 
Sprayers drawn from stainless steel . 

Friction heat put to work in wood-finishing. 
“Impossible” welds in thin-gage stainless 


Electrical ground failure detected and signaled 
Whistlers for better radio transmission 


A 3-D perspective drawing board for $56 
Tire-changing aid from Germany 
Gasoline is coolant in auto refrigerator . 
Flying car described by Ford...... 

New link design cuts belt down-time . . . 


Atom smashers by the mile. . 
How much fuel for a trip to the moon 


NACA space agency proposals... 
A-powered, winged missile top war deterrent? 


Lost plane search time reduced 
Communication speed stepped up with tape 
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@ NEW EXAMPLES OF HOW 
DU PONT ELASTOMERS 
IMPROVE WIRE AND CABLE 


1 HYPALON'-jacketed ignition wire 
is now being used by a leading truck 
manufacturer and is providing new per- 
formance standards. With engines be- 
coming more compact and reaching 


higher temperatures in confined areas, 


a A neoprene female plug is a new 


feature on a heater cord. Reported by 
its manufacturer to be the first listed 
by Underwriters Laboratories, Inc., the 
one-piece molded neoprene plug won’t 
shatter, chip or break even if dropped 
on the floor or stepped on. It has no 


screws or rivets. Molded-in contacts 


improved heat resistance is required of 
the ignition wire jacket. But HYPALON 
withstands heat and ozone even under 
strain. It resists attack by oil, grease, 
weathering and many chemicals. It’s 


also exceptionally abrasion resistant. 


won't push back, come loose or turn. 
The strain relief cord guard is an inte- 
gral part of the plug. The plug and 
cord guard are molded to 418 or 416 
type HPN neoprene-insulated cord. 

Neoprene’s resistance to heat, ozone, 
abrasion and oil makes it the logical 


elastomer for this cord and plug. 


ELASTOMERS IN ACTION nvyracon:. Neoprene 


E. |. du Pont de Nemours & Co. (Inc.) 
Elastomer Chemicals Dept. PE-4 
Wilmington 98, Delaware 


Please send a free copy of THE DU PONT ELASTOMERS 


46. u 5. pat. OFF 


ELASTOMERS 


Better Things for Better Living 
through Chemistry 
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SMART ENGINEERS 
GET FAST 
RECOGNITION BY... 

S 


MAKING MANAGEMENT 
TAKE NOTICE 


with cost reducing ideas saving up 
to 70% by using LocrireE in place 
of sems, lock washers and other 
mechanical locking devices. 


GIVING PURCHASING 
SOMETHING TO SHOUT ABOUT 


by eliminating stocking a wide array 
of shapes and sizes of locknuts and 
washers. LocTITE Liquid Sealant 
‘“*fits’’ all threaded parts—and a 
bottle goes a long, long way. 


TAKING THE HEADACHES 
OUT OF PRODUCTION 


by eliminating press fits, staking, 
and high-driving torque tightening 
... permitting looser tolerances, 
reducing rejects and speeding pro- 
duction. 


LocTITE treated fasteners come off 
only when you take them off... 
giving maximum product reliabil- 
ity. Four strengths provide any 
required locking torque. LocTITE 
seals against oil, military fuels, gases 
under high pressure. 


Write for complete details 


LOGTITE 21.407 


AMERICAN SEALANTS COMPANY 
119 Woodbine St., Hartford 6, Conn. 


4 


READER TO EDITOR 


Numerous Electrical Outlets quirements Mr. Meyer states and im 

lo the Editor plies in his request , men 
I read with interest the colu Room Vemper _— mE 
Why Don’t They Research and reared 

clop Mar. 24 Pp 

item in the column referred t 

don’t they have a metal 

molding to go along the 

floor of a room—decorative 

ind with enclosed wires to provide 

more numerous outlets and more con 
enience?” We introduced such a 

product, | lectrostrip, to the American 

industry and public April 1, 1955. I 


im sure you will agree that BullDog 


W HELTON 
; D ; 


( 


Rolling Wheels 


lo the Editor 
With  referet 


| hom is’ 


deserves the title of being an inspir 
Electrostrip wa 


in research and field testin 


nanutfacturer 


introduction PARKER STOUGH 
BullDog Electric Products ( 
Detroit, Mich 

@ Here is what Electrostri; 

the kitchen.—Ed 


vould 


Upsidownen Halfentoner 
Lieber Herr Tangen 

Was ist mit da 

toner im Blatt 


i¢ 


Cooling Sleeves ; 
nonen ng 
lo the Editor 24? Das Deutsche 
In a recent “Why Don't T le reflooev: 
R & D” column, a Mr. T. N 
itlined the need for flexible, 1 Am Fruhling 
ilient heat-condu ting mat i Ikswagenen 
We believe that our Metex r ire? Oder i 
oling sleeve fulfill thi 


AS F 
uid 


+ ] YT rn! 
KdtOppen 
rt 


Silicone Rubber Compounds 
l'o the Editor 

In a recent issue, (Feb 
Mr. J. Meyer asked in th 
Don’t They Research and 
column for . a potting 
pound for encapsulating electrical 
emblies The problem he 
has ilré id\ been solved 

Iwo new silicone rubber 
pounds recently announced by 


; 
department should meet all the 
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Production-built AMPCO‘ Pumps, 
F'AFNIR-equipped. do job of 
costly “specials” 


In terchangeable p 


arts Cut costs .. . 
Provide unique pu 


mp versatility 
Centrifugal Pumps manufactured 
Parts by Ampco Metal, In 
designed to do jobs 
Specials, They are 
requirements. 


with inter 
, of Milwaukee 
that would othe 


changeable 
are expressly 
‘Twise call] for costly 


also readily adaptable to new pumping 


In designing this versatile p 


UMP series, Ampco needed 
various types of ball t 


earings. They found Fafnir had 


“all the answers” bearings that met diy 





verse size, load. 
speed, and lubrication requirements preciss ly. 
Chances are. “the most complete line of } al] bearings 
a e } centrifugal in America” holds the answers to your bearing prot lems 
MPs are availa in size anging ‘ Taf . r . 
Pumps are available eiees ranging from Write The Fafnit Bearing Company, Ney Britain, ¢ 
fractional flow 600 gpm. They are particu- - 
la desi ed for corrosive 


Oonn 
rer > A ] 
* erosive fluids 


es 


stele 
et a | 


ee 
ith snap ring, re 

ingle row radial wit 

ened 200 light and 300 medium 


series. 


ll bearings, pre- 
type Plya-Seal ba 
ae single row, 200 light and 300 


medium series. 





lubricatable, 
-row, oil or grease 
4 sau fate aad 5300 medium series. 


i -level, single row 
il-lubricated, constant 
= Se ring, 200 light and 300 medium 


| TYPES OF FAFNIR note hee gs BN 
ca AVAILABLE IN AMPCO CEN 


FAFNIR 


BALL BEARINGS 
MOST COMPLETE aes LINE IN AMERICA 


. 
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5 do the work 


of 7 


Cut sheave width and weight; 

save on drive costs by using 

Gates Super Vulco Ropes 

with 40% more horsepower capacity. 


5 Gates Super Vulco Ropes do the work of 7 
standard V-belts. 


Sheaves with fewer grooves cost less ... weigh 
less... occupy less space. Your drive design 
is improved. 


A Super Vulco Rope Drive delivers more HP 
per dollar invested than any standard V-belt 
drive. 


Helpful drive data is quickly available to you. 
Simply call your nearby Gates distributor for 
a Gates V-belt specialist. Stocks carried in in- 
dustrial centers throughout the world. 


The Gates Rubber Company 


Denver, Colorado 


World’s Largest Maker of V-Belts. 


Gates Distributors 
are in the 
Yellow Pages 


The Mark of Specialized Research 


V-Belt has 
ALL these 
advantages 


1. Flex-Weave Cover (U.S. Pat. 2519590) 
A Gates exclusive: provides greater 
flexibility with far less stress on fabric. 
Cover wears longer increases belt 
life ...more power available to driven 
machine 


2. Concave Sidewalls (U.S. Pat. 1813698) 
Concave sides (Fig. 1) increase belt 
life. As belt bends, concave sidewalls 
become straight, making uniform con- 
tact with sheave groove (Fig. 1A). Uni- 
form contact means less wear on sides 
of belt far longer belt life 


2. Tough, resilient tensile Cords 
Super-strong resilient tensile cords pro» 
vide 40% greater horsepower capacity 
.. easily absorb heavy shock loads 
reduce number of belts required... 
save weight and space 





4. High Electrical Conductivity 


Built into Gates Super Vulco Ropes for safer drives 
(in explosive atmospheres). 


5. Oil, Heat, Weather Resistant 

Special rubber compounds make Super Vulco Ropes 
highly resistant to heat, oil, and prolonged exposure 
to weather. 


ates Super Vez Drives 


USE READER SERVICE CARD FOR MORE INFORMATION 
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P~\ a al-) wf eot-) es 


DEVELOPMENTS 
TO WATCH 


Gasoline is the refrigerant . . . 


hboard-mounted automobile refrig¢ 


lied for market by Coldmaker Cor 
v York 6. Savs the company) 
; } 


— : Se g 
ing pal ind there 1s no direct 


vaporization and recon 


Materials requirements for the next five years .. . 
t Aircraft Industries Assoc tand 


t ig] R&D problems Operat l WCci I Tat it 
h 1200 F, says the AIA 


1 
rial + } ) ta 


“Impossible” welds 


design i \ ] ] pat | 


in thin-gage stainless .. . 


Special welding setup turns narrow sheets into wide 
Top—work in progress; below—sample weld 
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y-Ve el -) a to - leer 


DEVELOPMENTS 
continued = TO WATCH 


Another miniature battery .. . 
t] fully sealed and hargeable. is now 1 flash current of | ump. and will discharge 
nm il test wv P il] 125 ma. It’s 1.35-v mercury cell that 
Street, Nort rvtow1 t i weighs 14 oz, has a development price of $2 
m this tiny titan, 


PE—May 12 


if 


enough heat to melt 
' , 
Then, the synthetic 


ind a catalyst) is applied 


od is dried. ‘Two more 
et the resin and 
nd the material i 


rie i i 1S I 


Torsional delay line uses coiled terromagnetic wire, has 
pecial ceramic transducers at wire tips to inject and 


detect torsional waves —ARG 
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you call the move... we'll make the motion 


[ o CONTROLS DIVISION 


RADIO CONDENSER COMPANY camose 3, NEW JERSEY 
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In parallel shaft drives ... look for 


resistance to 
shock and 
overloading 


You'll find it...and these 
“plus” performance features... 
when you specify LINK-BELT 


Under the shocks and overloads that are often en- 
countered by parallel shaft gear drives, rugged hous- 
ing construction is vital if shaft alignment is to 
be maintained. That’s why Link-Belt adds special 
reinforcement at points of greatest stress . . . has 
developed this design expressly for endurance in 


heavy-duty service. Automatic splash lubri- Grease-lubricated seals 
’ cation rel ipplie on all input and out- 
Write for your copy of Book 2619 on this broad oil to all gears at put shafts pre 
; > bearings. ance 
line with ratios to more than 300:1. Or get first-hand a tras 


information from your nearest Link-Belt office. 


LINK{©}BELT 


te al 


SPEED REDUCERS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago |! 

To Serve Industry There Are Link-Bele Plants, Sales Offices, Stock 

Carrying Factory Branch Stores and Distributors in All Principal 

Cities. Export Ofhiee: New York Canada, Scarboro (Toronto 13 

Australia, Marrickville, N.S.W South Africa, Springs. Representa 
tives Throughout the World 
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American ---Washington 


DEVELOPMENTS 
TO WATCH 


A real shake-up 


of the present militar 
what Eisenhower wat That 


‘ f domg busine l ther branch ¢ 
completely clear fror ment, and take 
l proposals h ha 
mitted te ngres If he gets anvthing 
he has | for, the Pentagon would be in 
biggest nge sit he end of World War II ul \ t presided over a confes 

The shake-up wo iwht across e board powerful \ ind the Joint Chief 


the swee] reanizati 


ILK¢ 


taking mon been been the focal point 
ving the CI I or p is | | ‘ mucl 
of Defen € tial Mo} pa I he | evel a I ( I < | : ( rvice chief 


ind Air | 


ind giving 1 t iv a t 


of 


A new R & D agency ... 
would | rt inder Eisenhower 


if etense Res 


ta] 


inning 
including mussiles and pac 


] 
wou d be corm 


} 
o-ordinat« 


ef would report dit ] ready o1 ig step is being 


with no other pr 


tion Kisenhower pri 
would | h weeping re-organization. That 


ippropria 


imounting t 


power fo promote... 


ranxs would effect 


++ 
lll 


ers of each of 
hat Admiral Burke, for 
of the Navy brass. an 
of the Air Force. Onl 
umstances would either 


} 
; 


1¢ President step in an 


Congress will object .. . 


o most of what ] isenhower 1s proposing 1} 

rmen of the Armed Services Commit 

es and propriations Committees of the H 
ind Senate—like the present set-up very much. Th 

present organization benefits both these legislator eady, the 


ind the military officers to whom thev vote authorit 


; 
Al 


T¢ 
cet nothing it all 
for projects and the money to carry them out 


trying to put some 
The build-up of the role of the Secretary 


for legislation 
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For missiles or mixers, rockets or razors—whatever your steel requirements 
—depend on Sharon for consistent quality ... exactly to your specifications 
Sharon makes a complete line of chrome, chrome-nickel, chrome-manganes¢ 
stainless, spring and high carbon, high tensile, coated, silicon—or any special alloy 
open hearth or electric furnace, of any surface pattern, including the new rolled-in designs 


If you haven’t already discovered this outstanding source 
of specialty steels, or the significance of Sharon Quality, make it a point 


to talk with a Sharon salesman at your first opportunity SHARONSTEEL 


SHARON STEEL CORP. 


SHARON, PENNSYLVANIA 





VSel a le GAY, *41 o | - 


DE VELOPMENTS 
TO WATCH 
ne 


To ground electrical equipment . . . 


and eliminate the hazards that might occur when the regula 
rounding is corroded or disconnected, an Italian engineer has devised 
ind patented the safety system pictured here. It consists of a detector 
ncorporating a dec relay, a rectifier, and three resistors (R,, R., R 
ind a visual or acoustic alarm unit. When a single, fully insulated 
ippliance or machine is connected to it, the inventor says, it is enough 
to connect terminal 4 to the metal housing. Terminals 5 and 6 then 


onnect to the alarm unit. If several appliances are connected in 





yarallel, though, a small resistance is inserted between terminal 4 an 
| £ 





the grounding system to block out stray voltages from other equij 





ment and to prevent “false alarm 


A 3-D drawing board 


has been developed by Mavitta Drafting Ma lines, marked in units that diminish “in accordan¢ 
hines, Ltd. of Warwickshire, England, specifically with the rules of pers] ( ind three transparent 
to aid the skilled draftsman to work more rapidly I'-squares that slide along the arc-shaped sides of the 
ind accurately, though “it can be used by anyone board to form straig lo« Che board, pric 


Main features of the board are three intersecting ng board 


Automatic tool-breakage detector 


is designed to shut down machine tools—pa from No rill t nit is said to be 


ticularly transfer machines—when breakage occu to operate ambient temperatut 


It consists of small molded-in-plastic coil that fit 100F and under volt u itions as wide 


round the tool itself, connected by cable to transis to minus 10 e detector is designed for opera 


torized printed-circuit alarm units that plug int tion by a 12-v de pov ipply at 100 ma. It wa 
ockets mounted in the machine’s own control box developed | 


l'wo detector coils cover the full range of tool sizes I ngland 


mbh< Buch 


Pushbutton maintenance . 


is the aim of the West German firm that 
developed the tire-changing device pictured her 
It looks like a Rube Goldberg, but Nanno ‘Th. Coll 
man & Co., Moislinger Allee 222, Luebeck, says it 
yperates quickly and efficiently under control of the 
push buttons mounted on the right handle. ‘The unit 
has a 1.1-hp motor arranged to drive the device in 
cither direction, so it can be used for installing as 
vell as removing tires; and, the company says, it’s 
versatile enough to be adaptable to other mainte 
nance uses 


For truck and auto servicing a West German firm offers 
this mobile, motorized, pushbutton tire-changing device 
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NEW FROM D aginaw 


PHOTOGRAPHED ACTUAL SIZE 
BALL CIRCLE DIAMETER: only %c inch 


SMALLEST ball/bearing SCREW OFFERS BIGGEST ANSWER 
TO CRITICAL POSITIONING/CONTROL PROBLEMS 








Another timely development by 
Saginaw ... for imaginative manu- 
facturers of ultra-precise controls in 
fields. 


For Saginaw Miniature bb Screws 


the electrical and electronic 
will solve critical positioning control 
problems for radar tuners, missile and 
rocket guidance and telemetering 
systems, automatic switch-gears, elec- 
tronic machinery controls ... plus a 


host of other applications. 


These 


compact 


amazing little fellows are so 


and weigh so littlhe—you 
can save greatly on space and weight. 


So efficient—over 90% —yovu can 


boxes. So precise— you can posifion 
.0005 


inch of travel. (If application requires, 


components within inch per 
lash can be eliminated.) So depend- 
able—you can rely on remarkably 
long service life even in extremely 


adverse environments. 


Every day Saginaw's experienced 
engineers are helping more and more 
forward-looking manufacturers to 
gain these advantages of Saginaw 
Miniature b b Screws. Let them help 
No obli 


gation. Simply phone, write or mail 


you plan your application 


the convenient coupon below. 


rotary to linear motion 


SCREW TRAVELS: Whe 


use much smaller motors and gear 


Soninee 


om 


SEAR DIV F GENERAL MOTORS e SAGINAW, MICHIGAN 





SEND TODAY FOR FREE 36-PAGE 
ENGINEERING DATA BOOK... 


or see our section in Sweet's Product Design File 


Saginaw Steering Gear Div 
General Motors Corporat 

b b Screw 
Dept 


and Spl 
11 PER, Saginaw 


ne Operat 
Michiac 
Please send new engineering 


Splines to 


AGINAW STEERING 


WORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES 
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. What’s happening in SCIENCE 


_ 


Low-frequency whistles ow-frequency radio waves (general Filling up | 
for high-powered jobs _ below 10 keps etary ag for a moon trip 
CCUITINE ric discharges su 
Do now the difference bet lightning act that lig 
in prod m (though it does not 5 
idds to their you I¢ 
the amount w 
ble David 3 


sonal 


Novel design nology Seminar 


id back 


for atomic power 


thermoelectric 

; ’ 
if nuclear energy into electricit 
being deve oped by Siemens-Schuck 
rt-Werk Erlan n, Germany, 
: : 
tural, fuel, and ele emai 
‘ i jitees 
: ung Wa itt-davs of electri 

, +i ompanyv 1 
1€ Compan uld be supplied by abou 
yication, the 


liquids 
In one dé 
be placed between therm 
ind graphite, | 
] 


ind graphite, >is. Atom-smashers 
rriers would serve as by the mile 


moderators. In another design, ut 
ium or thorium fuel, too, would b \n 
ited into hollow 


le el 


the element 


times a 


it Stanford 


ut 5 


im over 
uning 
0 klystrons should dé 
ot inford has ilre id 
Conventional lines of atomic research, il of preliminary 
unt of ioniz 1 , as well as the new ideas outlined above pl \blem. which it has 
hat are being pursued in West Germany + MVM” 
it ‘ i \ ‘ . 
eH] Photo here shows new 50-kw solution 
ot th a" —s type reactor built by Atomics Interna 
tional and now in operation at Max lHCCessary real estate is availa 
Planck Institute of Physics, Frankfurt ARG 


ind has even calcula 


hielding that would be requi 


+ 
t 
} 
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Polyethylene: better, 
and maybe cheaper 


Better rubber 


heads for market 
: ue 


mixture t 


in the 


t water-marking 


expensi' 
table for use whi 


Oot a prima’»©y < 
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Rubber Bureau 
Washington 


Our own glossary 
|-Guide to fluorine plastics 


t TEI 
DuPont PEI 
Cit] 


Now it's stainless 
sprayers 


L here 
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Miracle Plant! 


Miracles in Min 


New Age Of Miracles is miniaturiza industry 


a new fr availat 


I a 


econd t 


the pretty catalog write 


about the subje 


MPB has the greatest wealth of ex Miniature Precision Bearings, Inc., 


204 Precision Park, Keene 


>» miniat zat 1 the bearing 


H 


USE READER SERVICE CARD FOR MORE INFORMATION 


Man With Miracles. 


; NPB | 


Helps you perform miracles 
j f 


in miniaturization 
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Product 
Engineering 





4HHORIZONS— 


THE DESIGNING 


PEDDLER 


AV GLAM BAL 








REG 


ACCUMULATORS 


PROOF OF EXTRA SERVICE... eee NOW 


a NATION-WIDE 


we 
~ SALES 


- SERVICE 


ew: THE GREER NETWORK OF SALES OFFICES AND REPRESENTATIVES 
THROTTLING VALVES is now located in cities from coast-to-coast, and is expanded with the 
GREER PRECISION port FLANGES — addition of a new west coast sales, service and manufacturing facility 
with INTERCHA nee All Greer representatives are specialists in the field of fluid mechanics, 
A proven tei 6 line sie ign and provide know-how and experience in the application of Greer Accu- 
line $'Greer's ¥ ——— flex- mulators and hydraulic components to modern machinery and equip- 
concept roveangardization fe ment. Greer distributors and sales offices carry a complete inventory of 
ic 8¥8 


or 
1 y 
virtually #0 hydraryaintenances accumulators and spare parts for prompt, on-the-spot sales and service 
ts installatic” er costs z ; ’ : 
were parts and reer Brochure W-12 For immediate assistance with any hydraulic problem, your Greer repre- 


sative G 4 
Write for descriptly sentative is the man to contact. Call or write today without obligation 


Distributors & Representatives: ATLANTA, J.A. Postell ¢ BUFFALO, Tri-Line Corp. e CLEVELAND, The Paquin Co 
DAYTON, The Paquin Co. « PHILADELPHIA, The Maleson Co. « PITTSBURGH, Weiman Pump & Supply Co 
“Foremost in Fluid Mechanics” 
GREER HYDRAULICS INC. > N.Y. INTERNATIONAL AIRPORT - JAMAICA 30, NEW YORK 
Sales Offices: CHICAGO, 1908 W. Cermak Rd. * DAYTON, 25 S. Main St. *« DETROIT, 21315 Woodward Ave. * DALLAS, P.O. Box 11506 
Subsidiary: GREER HYDRAULICS ENGINEERING CORP. + 4474 East Olympic Boulevard, Los. Angeles 23, California 
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AN RRR EE RPE Wig Re Oi ee er He 


R&D Spending Soars Despite Recession 


McGraw-Hill Dept. of Economics I v1 t How Soon Do You Expect R&D 
Survey Shows the Industry ' Expenditures to Pay Off? 
will Pump $8.3-billion into 


Research this year 


Growth of R & D Expenditures 
How Much of 1961 Sales Will 
Be in New Products? 


(Millions of Dollors) 








Primary meta 
Machinery 

Elec. Eq 

Aircraft 

Fab. metals & or 
Prof. & Sci. Inst 
Chemicals 
Paper prod 
Rubber prod 
Stone, Clay & G 
Petrol. Prod 
Food prod 
Textiles & app 
Other Mfg.” 
ALL MFG 
Nonmfg 

ALL INDUSTRY 











* include autos, 3ccO umber & wo 
products, furniture, printing & publishing, tran 
portation equipment other than gircraft 


sutos, and m sllaneous industries 
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What Is the Purpose of Your lke Wants Space Agency 


Research Program? 





Created out of NACA 


Answering \\ 


or Cent of Companies 
\SHINGTON 
’ 


cit 


Wh 


Products 
improved 
Products 


New 


& stee 


oR 
> ™ 

= 
oe 


Nor 
Machinery 


Elec. mach 


a 
a 
> 


un & 

oo 
a 
on nc 


Autos, trucks 


y 


. 
> 


sp. eq 


w « 
4 


ther metalwk 


> 
4 


remicals 
Paper & pul 
Rubber 


Stone 


4 


TOP SPACE VOICE 








EXTENT OF R&D VARIES 


ignin 


both o 


; 


produ 


THE ENGINEERING WEEK PRODUCT ENGINEERING °* Apri 





Heavy-duty link 


with integral cost r 


Flying Car. 2 8y 
DTI 


Typical loop-type 











Links link together 
without connecting rod and ma 
stronger Pin cast integrally 
ink upper drawing 


Typica 


New Link Design Cuts 


Belt Down time 
| \ 


Swift glide over a cushion of air 
may be in store for ground-traveler 
the forseeable futur 
ymncept, the Giidea 
Ford Motor 
minotes whee an road frict 


> capable of speed f 
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Ford Describes Desk full of transistors 





Big 3 Set Machine 
here are the faets about te es 


LINDSAY STRUCTURE 


...for anyone who has to 
engineer, design or produce 
e HOUSINGS ¢ ENCLOSURES 
e COLD ROOMS ¢ PROCESSING TOWERS 


STRENGTH OR RIGIDITY 


Lindsay Structure panel constructior 
gives added strength for durability and 
economy. Equal tension in all directions 
makes a panel of greater strength than 
the original sheet, and highly resistant 
to impact damage. New lap-joint con 
ponents make Lindsay virtually leak 
proof. For relatively small housings 

enclosures Lindsay Structure carries its 
own weight on larger or extended 
structures, enclosure with Lindsay is 


easy over a basic superstructure 


ADAPTABILITY TO DESIGN 


Lindsay Structure is not limited by the 
general restrictions found in other forms 
of metal housing or enclosure. Easily 
adapted to stated requirements in 
length, width and height ... can be 
built in any direction in fractional di- 
mensions ... with all the strength, du- 
rability and tightness of other forms of 
metal enclosure. Alteration in a_ basic 
Lindsay Structure is simple. Any dimen- 
sion can be increased or decreased with 
ease due to Lindsay Structure special fea- 
tures 


NO TOOLING OR INVOLVED ENGINEERING REQUIRED 


Uniform die-drawn, die-cut Lindsay 

components eliminate costly dies and 

tooling on your part. Lindsay Structure 

adaptability and elasticity allow for the 

building . . . to your exact design 

of housings, enclosures, processing rooms 

and towers. All the information that is 

necessary for Lindsay engineers is the 

over-all dimensions, and locations of re M ! number 
quired openings. Assembly is easy, fol ndividual unit , f 
lowing instructions from Lindsay and 

using the least number of standard com 

ponents. 


Write for descriptive folder . . . or send single-line 
drawing for prompt cost estimate. 


LINDSAY STRUCTURE DIVISION (~) 
3 


INTERNATIONAL STEEL COMPANY \P4 


1431 Edgar Street ls Evansville 7, Indiana 


Canadian Affiliate: Lindsay-International, Ltd., Port Credit, Ontario 
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Flood Warning 
System Readied 


\ 


t Ha burg A 
Penn 
Wate 


GALAXY OF OBSERVERS 
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|. .ic|..Mb|. fc). 8 
ene e2 rms2@7 


208: 2205/24 


4 PE 


WHEAT PRICES, TEAM SCORES 
OR TRAIN SCHEDULES, G-E 2-PIN LAMPS 
CAN ANNOUNCE THEM ALL! 


(,-1 


Progress /s Our Most Important Product 
GENERAL G@ ELECTRIC 
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Reduce Lost Plane 
Micro-P ohare 
~Frocessed Compression Springs 


For lo i 
Ng spring lif 
fe and red i tg 
; uced SPring cost 
Beryllium Cop 
per 
compression springs ore VW high str 
ength resi 
a Sistane ion’ 
f aa ed ofter form ng high conductivity v stability ae 
aie - . eva 
185 00 te aan gth of 2 oe temperatures. 
The nan? 220,000 psi Nasuced set and drift reduced inspecti 
y esultont springs offer a _ folerances assembly ¢ - a 
ou many advontages W long endura i 4 red 
a nce life less space requi 
equired 
of springs 


SPrings for man ; . 
Y app! ings ; 
ond meters — relays for pumps and valves are the ideal 


— Motor brushes = tl — instruments 


tches and many others 


Engineer's Assortment 


For full inf icro i 
r copy ey i 
s ut Specialties co inc. 
* @ 234 BERGEN BLVD., LITTLE FALLS, NEW JERSEY 


Telephone Little Falls 4-0280 


DURAKOOL 
Tilt Switches 


are the Life of your 
Automatic Controls 


\MS | 
\ 


MILLIONS FC 
WITHOUT ALT 
° 


See telephone directory for loca! distributor, or write 


DURAKOOL, INC. 


ELKHART, INDIANA, U.S.A. 
700 WESTON RD TORONTO 9, CANADA 


ALL~- STEEL 


‘Durakool 2:2", 
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fice lhe doctor will not need p N . a emma | 
tective clothing 


Saas eaiaaonh Halding 40 sail design-in CAMLOC...design out costs 


students is another important ac¢ 


nt PALE pS 
intace f th new pparatu Bx pte” ¥3 $ 


] 
Cal 


R d C | These DC amplifiers by Hallamore Electronics Company 
ecommen ontro Anaheim, California, use Camloc 21L Chassis Latches in place 
of Jr. Rocketeers of the usual innumerable pieces of hardware. Besides obvious 
advantages of dependability, styling, reduction in weight, 
functionalism, the 21L saves money in production time through 


WASHINGTON S SD 
design versatility, simplified installation 


famed thy 


CAmLoc 


21L 
multiple function 


CHASSIS LATCH 


Science Downs Wine 
Pa | 


See it on display at the 
IRE Show, Booths 4306, 4308 
March 24-27, NewYork City 


Design Engineering Show, Booth 
317, April 14-17, Chicago 


"Specialists in fasteners for Industry”’ 
CAMLOC FASTENER CORPORATION 
62 Spring Valley Road, Paramus, N. J 
WEST COAST OFFICE: 5410 Wilshire Blud., Los Angeles, Calif 


SOUTH WEST OFFICE: 2509 W. Berry St Fort Worth, Texas 
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-~ : Stepped-up Tape 
Communication 


| AW RENCI \IAss | 


nformatioi if either 


NEWS 


AIR-COOLED ENGINE | 
| 
| 
a 


‘opment Ps WOU CA 


unit Avcom (¢ 
CEM 


digital letyy SAVE TIME, 
d and all other data lin 
TROUBLE 


AND COSTS} 
with 


by the upper frequen 


bandwidth of the ti 


Formed 


Tubes... 


* Save Time 
We have a huge stock of dies 
and, when needed, tooling’s 


: rmation must be instant fast. We al d del: 
Onan CCK engines I ( i eatin duels jos sdomnte> 


In military service, too... 


ally welded steel tubing, sizes 
from 5g” to 3” OD. 


salar Mage piovee Save Trouble 


rmation 


get the tough jobs 
Long, active experience with 


11s tar ress ’ riven by DICssce ( I lf of 1 rmer . 
This rotary compressor, driven 7 : all tube forming processes 
in Onan CCK engine, is being built 
and high standards of quality 


in quantity for the Air Force by the 
Davey Compressor Company. It is 
rated at 16CFM at 200 PSI and 
ifter passing the 1,000-hour contin 
uous operation test, delivered more 
air per minute than at the start of 
the test 


ind consist 


ind-high 


control make sure your orders 
will be compleced right. 


Save Costs 


It’s routine for formed tubes 
parts to deliver top perform- 


ance, save weight, cut costs. 
Steel, copper, brass, aluminum 
or stainless tubing fabricated 
in 3%” OD to 6” OD sizes; from 
20 to 11 ga. metal. 


Formed Tubes, Inc. 
407 Prairie, Sturgis, Michigan 


Write for FREE Booklet 


The Onan CCK engine combines 
four major advantages for outstand 
ing performance. It develops 12.9 lators 
H.P. yet weighs only 148 pounds 
Its alternate-firing, two-cylinder de 
sign is compact and free from vibra 
tion. Large bearings and rugged enough f 
construction make it a dependable, “ 
long-life power source pla out 

Onan CCK power can step up the 
performance of your equipment 


impli fie I 


Stanford Offers Design | 


Course 


starting is standard; ¢ De STANFORD, CAL In June, Stanf 


electric startir : 
U. will offer 


REAR VIEW showing 
crankshaft extension 


Overall length 
crankshaft is 
113 


1 two-wk course on crea 


gineering and comprehensive 
Onan also builds military gasoline engines; air- Sig Prof John } Arnold 


cooled Diesel engines, electric plants and gen- 


who 


erators. Write for information. originated 1 similar course at MI Bs 


D. W. ONAN & SONS INC. 


sity Ave. S. E., Minneapolis 14, Minnesota 


will administer the sessions 
I'he course is based on studies of 
) reative process that show eople 
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e born with many potentials but gen- 


erally develop only a few. The idea 1 
to help engineers identify and apply 
the gamut of their mental gifts. ‘The 


course will also help participants or- 
tive 


departments 
lopics to be ce 
llectual factors fa 


notional and ph S 


A-powered, Winged 
Missile Top Deterrent ? 
Los ANGELES—A ff 


Now 


speech o 
W ing d Nh 

Ballhaus spoke 

growth pr tential 

ile Le tated that, d pit 
idvances in the ballistic missile 
functions of modern air wartare 
never be expected to complete! 
the at nosphere The winged m 
will continue to 


il irsenal h 
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FATIIZ¢ More CTCatl CTIZINC* ng 


1 prominent 


PRECISION CAMS 
PACK AUTOMATION 
INTO INCHES... 


Ultra precision Parker Cams 
responsible for performing Car by P 
superhuman control function 

aircraft, missiles, rockets, instru 

tion, wherever environmental ¢ 

make precision mechanical ¢ 


asset 


3D CAMS 


3 Dimensional Cams compactly 


form the function of the heart 


analog computor Z=f(x,y) 


2 DIMENS 


CAM DIVISION 


FRANKLIN AVENUE e HARTFORD, CONNECTICUT 
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Rubatex provides Soviets Claim World’s 


Top Solar Power Station 


“built-in” temperature CONTTOL— ives st ssa 
sanitation — additional payload ! 


Rubatex answers need for 
careful temperature control! 
in transporting milk as it has 
lowest heat conductivity (K 
Factor 0.21) of any known 
structural material and main 
tains its insulating efficiency 
indefinitely 


Rubatex s closed cellular 
structure also eliminates any 
possibility of bacterial growt! 
between shells of tank 
important feature in handling 
liquid foods of any kind 


Last by no means least 
Rubatex’s light weight help 
give Standard Steel Works 
one of the lightest farm pict 
up tanks on road today 
providing owner witl 
additional payload ol 
choice of truck 

InStandard Steel Work owl 
word After considerablk 
investigation we foun 
Rubatex was the best low 
temperature insulation avail 
ible anywhere 


.. they also Announce 
New Science City 


\los \ | IX 





RUBATEX 


INSULATION HARODBOARODO 


RUBATEX DIVISION, Dept. PR-8 
GREAT AMERICAN INDUSTRIES, INC. 


Bedford, Virginia 
Send for 


For full details and sample of Rubatex 
Insulation Hardboard—print your name Free Sample 


n space below, attach to your com 
pany letterhead and mail to us 


and 
full details 
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Liquid Heating Guide 





How to choose electric heaters 
for liquid heating applications 


Here is condensed information to help TABLE! Water, Alkaline or Plating Baths 
you get the most economical electric epee _ 
heaters for your liquid heating design Liquid merons treme , 
problem. 





Three factors generally vl 
r should be used for any 
d-heating applicati 


hysical 


i] Ele ctric 


heaters (a) have 


ng in tanks 
, nortatie il 
being port able, i | Sales Off 
} r hee lined =" ~ 


DELIVERY TODAY 
TABLE Ii G 


’ 
Amount of Deg eT P ' 


Be Heat 





SPECIAL SAMPLES: \ 


PROMPT SHIPMENT: G 
Industrial H 


4 

449 

48¢ 

3 4 
Maximum Time 


(hours 


Section 8723-26, General Electric Co 
Schenectady 5, New York 


, Please send GEA-6305, heating water and 
: * ” ae baths; GEA-6306, heating oil and GEC 
a watet = ; “akong 1005, catalog of G-E Heaters and Devices 
re ¢ mely corrosive liquids ar sion heat may | t f wat 
re extrem jul ¢ sion i NAME 


GENERAL @Q ELECTRIC =" 
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halt 


jacket ¢ 





LAWS 


rT. 

why nothing 

in Research and 
Development 


happens 





the way it should. 


IF ANYTHING CAN GO WRONG WITH AN EXPERIMENT 


The Law of the Too, Solid Goof 
In an llection of data, the hgut 


} 1] 


; 
T il 


+] ' ; 


Corollary I— N 


cith 


ind neat 


Corollary l|i-1 


| ypcricnce 


f N iture 


the 
of our profession be 
they had no derivation—no pro« They are tn 
cause they have always be ook into 


wn experience and see if thi 


Wi 


u tention mK » nany readers of that magazine 
vho collected and contributed samples so that others 


nn thei expe;ricne 


ON EXPERIMENTS 


he first four laws are the only one dignified by num 
ber. Note the beauty and simplicity of the First Law 
Also note that the remaining three laws refer to men’s 
eactions to Nature—not to Nature itself 


HUMAN FOIBLES 


First Law: If anything can go wrong with an experi Phe remaiming rules outline the huma 
ment, it will that follow from the above | ome exten 
' sent man’s reaction to Nature and ven more aptly, 

Second Law: No matter what result is anticipated nt ma : di ~ 


there is alwavs someone willing to fake it 


= 
t th 


mans reaction to man 


Laws of Revision (Often lumped into the N lh 


Third Law: No matter what the result, there is always 
Vell ( Law 


someone cager to misinterpret it 


Fourth Law: No matter what occurs, there is alwavs First Law formation nece 
will be conveved to the designer aft 


ssitating a cl 
someone who believes it happened according to 
his pet theory ift the plans are complete 
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1T WILL 


Corollary I—| 


Second Law: | 


+ + 


Third Law: It 


Fourth Law: | 


Corollary I— It 


} 


The Law of the Lost Inch 
| } } ; 


I 
Corollary I|—' 


Corollary il-| 
IM 
1) 
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Finagle’s Creed 
S 


Finagle’s Motto: 
< ‘ 


THE FINAGI 





s design for o screw tting machine 


EVEN THIS DA VINCI DESIGN COULD HAVE BEEN 
BETTER WITH HELP FROM AN &S'F ENGINEER. 


T ’ 


USE READER SERVICE CARD FOR MORE INFORMATION PRODUCT ENGINEERING « Ay 





Don't Let SALESMEN Plan Your Products 


* \ salesn if, 


is close te 
sible to 
market, h 
ind features 

Well, it 
ot product 
ind thei 
Vheir idea 
opinion 


often 


Cine 


into re 


The Gang Approach 


()tter 


sure 


ill 


Ihe 


showed 


the prop 
bef T¢ 
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IRWIN P. SHARPE 


< ( P J 


Substitute for Salesmen’s Ideas 


B 





THE QUESTION: Should the Engineering Profession Adopt 


Collective Bargaining Techniques? 


“The engineering profession . 


E. LAWRENCE CHANDLER 


Assistant Secretary 
American Society of Civil Engineers 
er of The Engineers Joint Counci 
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OF VIEW 


“Industrially employed engineers 


+} ; 


JOSEPH AMANN 
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SIGNIFICANT PARTS 


al? 


V-belt pulley with automatic torque conversion . . . 
alter ratio a 1 and/or load MM 


} } ] 
pit md . 
I 1 arm | 


ta 


Hoover Transmission Co., Inc sreen River Rd., Williamstown, Mass 


e 11, Reader Service ard 


Individual voltage regulators 
. 1 in 


+ tr ] 
r contr S I | ired 1 na 


tave { 
and d nformation not made availa Cubic 


75 Kearny Villa Rd., San Diego, Calif 


Circle 12, Reader Service Card 
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AATERIALS EQUIPMENT 


Dissimilar metals are joined . . . 


1a ik } } 


it tra 


4 t d i it a t I. South 
Wind Div., Stewart-Warner Corp., 1826 
ph m1 t Diversey Pkwy Chicago 14 


i . ) e 2 ervice / ad Se 
* "3 Take-up connectors . . . Electronic digital display . . . 


} 
i 


Displays 2 symbols per sec . . . 


H 
\\ 


c ws F t rep i 4 
Patwin Div., Patent Button Co., Water k. Arrowhead Products, Div. Federa 
burv 20. Conn Nlogul-Bower Bearings, Inc 2330 Curr 


St., Long Beach, Calif 


rcle 16, Reade 


ee 


ion 


Extrudes rubber over metal... 
} 


Counts by weight . 


Encircling motor mount. . . 


4 
GRS. H \ ariat 


kK a E. H. Titchener & Co., 67 Clinton 
Geauga Industries Co., Middlefield, Ohio St., Binghamton, N. Y 


14, Reader Service Card 
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SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . 








Extra-thin stampings . . . 


52 Jackson Ave Hackensa K N 


Heat, abrasion, corrosion, chemical are applying McDanel ceramics to 


action, or other deteriorating factors a wide variety of difficult applica 

present on your project? McDanel tions with good success. Our engi- 
Sree 
wi 


specially-developed ceramics could neers develop special dies, designs ees 

be the answer. Scientists, physicists even new processes to suit your ae y 

research and developmentengineers part need. Try e : 
48 


| \V | iD) \| | IG | | Let us study a sketch 
WU LYZEAALMILS ES ee me aay 


REFRACTORY PORCELAIN COMPANY special to us. 
BEAVER FALLS - PENNSYLVANIA 





Variable displacement pump 


Model “YE" by 
DURANT 


Offered in TWO STYLES: 
1. Quick PUSH-BUTTON RESET 
2. Electric REMOTE RESET 


First high-speed electrically actuated ¢ 

added advantage of electric reset 

ble 3/16” figures, white on bla a } 

high-speed electric counting applications ) ALASKA GRAY 
rate at high, low or intermediate speeds AND SEAL BROWN 
DURANT MANUFACTURING CO. 


938 N. Buffum bers Ave 
Milwaukee 1, Wis vidence 5, R. 1 


Thermosetting acrylic finish 
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on and t ining is. drus WOVEN WIRE BELTS 
household I I t 

ment. Baking sched I 

min. Interchemical Corp., Finishes Diy 


P.O. Box 659, Newark, N. J 


Reader Se 


TYPICAL INSTALLA 





METAL-MESH BELT CONTROLS 
PRODUCT UNIFORMITY 
IN CONTINUOUS BRAZING 


Here’s a belt that not only shrugs off hot atmo 
sive fluxes, but helps process metal parts mort 


less time. Moving continuously through the fur 


bridge Belt allows heat to circulate freely thr: 
and around the product for thorough treatme: 


{ ' | Glass. che micals and foods. too can be proce 


iff-N 


’ dry, hot or cold operations on Cambridge Belt 


Dr 


orton Co., P.O. Box 1889. Pitts produc tion at lower operating cost Here how 
burgh 30, Penna 


CONTINUOUSLY MOVING BELTS ELIMINATE BATCH PROCESSING 


‘ 


faster, more economical product 1; reduce I 


ALL-METAL CONSTRUCTION IS HEATPROOF, COLDPROOF, ACIDPROOF 
Cambridge belts can be woven fr ny et I 
sub-zero or up to 2100° F. temper 


to corrosive atmospheres or 


OPEN MESH PROVIDES FREE AIR, LIQUID C 


IRCULATION 
uniform processing of produ é 


through belt immediaté 


SPECIAL SURFACE ATTACHMENTS AVAILABLE 
flights hold product on belt d ' 


Whether you design machinery for your own use or for resale, your Cambridge 
Field Engineer can explain how the many advantages of Cambridge Belts make 
continuous processing practical and economical. And, he'll recommend the 
belt size, mesh or weave—in the metal or alloy—best suited to your needs 
He's listed in the classified phone book under “BELTING, MECHANICAL." Or 
write for FREE 130-PAGE REFERENCE MANUAL giving mesh specifications, design 
Information and metallurgical data. 


(i) The Cambridge Wire Cloth Co. 


METAL-MESH |_| WIRE Department § 
, CONVEYOR CLOTH ; ig 
Corp., 2828 Newell St., Los Angeles 3 BELTS FABRICATIONS rylond 


i 


24, Reade ervice OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


PRODUCT ENGINEERING * April 21, 1958 SIGNIFICANT 








Need a little heat? SIGNIFICANT PARTS 
MATERIALS 


NEED IT HOT? 











relax! 
Don't fret over plastic problems! Come 
to Chicago Molded for the finest quality 
Hi @) T WAT T moldings in any size .. . any quantity 
- and the most reliable deliveries. Get ex- 
pert design help, too. For behind Chicago 
Molded’s staff there's 48 years’ experi 
ence. So take it easy—let Chicago Molded 
work out your next plastics problem. Just 
write, wire or phone: 


CHICAGO MOLDED 


PRODUCTS CORPORATION 
1032 N. Kolmar Ave., Chicago 51, Ill 


HEATING CARTRIDGES [st ie “t3 iw we 


ts] 
HOTWATT 2 


Pre n Heat Ca 


~~ oe Mount 
have | 
t t i ird i Sterling 
Precision Corp Instrument Diy 17 
TANDARD HOTWATT 
Ss ch Matinecock Ave., Port Washington, N. ¥ 


cle 25, Reader Service 


e Hea dime 


tain 





SPECIAL HOTWAT 


pecia pes W 


»< 
na 


4 are r 
range pe 





LOW-COST HOTWATT at en eb Pe eee ; 
rangement and emia EEE EEE ROD ENDS 

can be used as suspension hangers 
SPEEDY DELIVER aie le lai 
HOTWATT versatile production line 


long or 


HOTWATT, INC. 


ELECTRIC HEATING Film d te de ana THE 


HEIM 
SPECIALISTS Gnd hn ind dots are prot y Va COMPANY 
nish. Charles Bruning Co., Inc., 1800 Cen 7 
T vers, Mas tral Rd., Mount Prospect, Tl. Perey) FAIRFIELD 
16 Gould St., Danvers, Mass. ral Re unt Frospec ry CONNECTICUT 
Circle 26, Reader Service Card 
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air circuitry: 


a new term of importance to desig 


Air has come of age as a control medium. No longer is it confined to 
a clamping device, moving a lever, or blowing chips. No longer is an ai 
and cylinder. Today the most complex of industrial contri 


ved efficiently with air. 


pneumatic circuits can be interconnected. They can be set t 


elec 


They can be combined wit! 


t can’t be solved successfully with ai 


at pneumatic control can play in industrial operati 
air control. It demands a new way to describe co 


its limitless control possibilities. Thi 


“air circuitry’ to describe tl 


rcuitry, we realiz 


is its extreme simplicity 
ave few moving parts. They 


are made with pipe—and what could be s 


nplicity brings with it other important “‘p 


‘ 


usually reliable—there are few moving parts 
sturdy and durable. They require very 


andled without the services of highly 


no means of control 


ntr 
\ 


you simplify your c« 
to your automation problems on any industri 
And Westinghouse Air Brake Company can help y 
Westinghouse has been in the control engineering busine 


velopment and improvement OF air col 


more information on Westinghouse Air Circuitry 


c 


Ip you—write for your copy of “Basic Pi 


WESTINGHOUSE AIR BRAKE COMPANY, INDUSTRIAL Prop! 
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an extrudible compound [—~let-sa_-feol a | >) 2am 
of wick and oil 


lets you wick 


lubricate Reading — 


and assemble 


parts in one the High-dividend Investment 


automatic operation 


iustrated is PERMAJECTOR Model 150 


... with typical tooling 
for assembling 

Ports and injecting 
PERMAWICK into 
sleeve bearing 
lubrication cavities . . . 
in one cvtomotic 
operation. 
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c23 4 5 6 6 10012-3158 
To make your mark 20 24 126 B26 27 (28 R28 29 «30 «3 
34 142 B42 43 144 TR44 BRAG 45 T48 BAB 
A new type of “lead,” a graphite-based composition with a far c3 C4 


higher melting point than ordinary grease-pencil leads, is the 





key to a new write-on-anything pencil developed by Richard 

: Enter my I-year subscription to PRODUCT ENGI- 
NEERING. | will receive 52 weekly issues plus the 
out clogging the cutters, will write legibly on paper, and makes annvol Design Digest Issve 


Best Pencil Co. It can be sharpened in a regular machine with- 











i expires 6/21/58 


a durable mark on glass, plastics, and rubber—almost anything 





except highly polished chrome. Pencils come neatly packaged 
12 to a box, encased in cellophane with a zip-tape opener, and PLEASE TYPE OR PRINT 
sanitized by ultraviolet rays. Price is $1.75 a box, but a sample 


Name 
may be obtained by PE readers without charge. Address H. M midline 
Heath, (FYI) Richard Best Pencil Co., Springfield, N. J i 

ym pany 


Address 





ty ind State 


Timed to suit 









Interchangeable dials make this 










Circle key number for 
more information 














timer a six-in-one stopwatch that 
can be used for everything from 
yacht-racing to basketball. A 
lock-out reset button and a 


good-sized start-stop-wind stem, 









plus clear, good-sized numbers 





make it easy to use; and the 


NEW LITERATURE 


1 2 3 4 5 6 





special case, plus a nylon cord 
lanyard, make it easy to handle. 
Called the Ring-Master, it’s 











priced at $75 at Abercrombie & 
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Fitch in New York, Chicago, 


and San Francisco. Dial dia is 2 in. The idea of interchangeable 








dials certainly isn’t new; but this one seems to cover all the 





bases—the “‘bases’’ in this case being polo, hockey, football, and 
gi ; 


sportcar racing in addition to the two noted above. 
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20 24 126 826 27 128 R28 29 «+30 «3 
Moon-talkie 34 142 B42 43 144 RAG BRAG 45 T48 BAB 
' c3 C4 
Want to hear a satellite? You can—for just $1100. Motorola 





has modified its well-known “Handie-Talkie” telephone to pro 


duce a sensitive portable telemetering receiver that will receive Enter my I-yeer subscription to PRODUCT ENGI- 






on the standard US-IGY satellite frequencies, maintain phase- NEERING. 1! will receive 52 weekly issues plus the 
annual Design Digest Issve 
lock to a carrier signal that is more than 20 db below the re sa -_ expires 6/2 


ceiver noise level, and can indicate relative signal frequency plus 
Doppler shift. The unit weighs 10 Ib, is less than 12 in. long 


It was, of course, designed for government use, but may be had 





PLEASE TYPE OR PRINT 


commercially. (For other satellite tracking equipment, and Name 
advice on pitfalls to avoid, see FYI column, PE—Feb. 10, ’58.) Position 
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WHY 
DONT THEY 
RESEARCH and DEVELOP 


a phosphorescent solution 
to be mixed in concrete asphalt 
or blacktop road materials. A 
highway with a soft glow would 
considerably ease night driving 

with clearly marked road 
edges, intersections, obstruction: 

ind the like 
—B. F. WiiwiaMs 


. an electrically heated steering wheel for automobiles? The 
system would warm the wheel until the car’s space heater raised 
the car interior temperature to comfort levels. At this point a 
thermostat could cut off current to the resistance wire imbedded 
in the wheel. A small access hole would permit adjustment 


f thermostat operating temperature E. VEHSLAGE 


a shower curtain with trans 
nt upper third and standard 
decorated material 
Ihe two parts coul 
sewed, or heatseale 
proot joint A 
hower and keep an eve 
children—and when the voung 
ters get playful in the controlled 
rain,” mothers could take 
quick look without getting a 
vet head —E. H. Merrzier 





a very sticky fluid to improve the friction coefficient between 

ir wheels and wet or icy roads. It should be cheay and non 

corrosive. By controlling a valve from inside the car the fluid 
might be permitted to flow over the tire when needed 


—M. O. Youn: 


Hove you @ pet project but neither the time nor inclination to do the necessary 
R & D? Product Engineering will welcome (and pay $10 each for) similar ideas 


based on known scientific principles but locking an inspired monvufocturer 




















Electric Slip Clutch Controls Reel Tension Automatically 


Here are two ideas you might use to 
modernize machinery 

A manufacturer wanted to prevent pile 
up at the let-off end and maintain con 
stant tension on the take-up reel while 
processing conveyor belting on a 25 ft 
platten press. Two features of Warner 
electric brakes and clutches—stepless 
torque modulation and electric opera 


tion— provided the simple answer to bot! 
problems 

First, an electric clutch was installed on 
the input shaft of the four-speed trans 
mission tor the take-up reel 
Torque was adjusted so it slippec 
stantly 


providing a soft, grad 


keeping tensior 


Torque adjustable to reel speed 


Since the take up reel builds up in diame- 
ter during the winding cycle, it was nec- 
essary to vary reel speed and adjust clutch 
torque accordingly »OTEeT meter was 
installed in the electrical circuit toincrease 
or decrease current flow to the clutch and 
vary the amount of electr | 
When starting 
transmission in 
As the roll larger, he 
next speed an adjusts the potent 
neter, increasing Clutch torque and re 
ducing slippage. When the transmission 


, , 
reaches fourth gear e reel 1s at its low 


est speed 
rorque 


Fig. 1— Warner electric slip-duty clutch is mounted 
on input shaft of four-speed transmission. Power 
is transmitted when the clutch magnet is energized 
and attracts the armature 


Electric brake controls belt dip 


he press. A 
1 
I] 


The second problem was to prevent pile- 
up at the opposite end of t 

Warner electric brake was insta 
jackshaft of the let-off reel 


j 


ed on the 
Intermittent 











Fig. 2—Automatic tension control on power drive of take-up reel and intermittent braking 
of let-off reel make possible constant, equalized tension of material being processed. Mush 
room button prevents excessive build-up at the let-off end 





engagement of the brake, actuated when 
the belt dips low enough to contact a 
micro-switch button, keeps slack under 
control It sa simple way to prevent tr 


ble when pu ling material oft a reel 


tice 


Fig. 3—72 in. conveyor belt press produces con- 
tinuous rolls weighing up to nine tons 


New stationary-field clutches 
end slip-ring problems 
Warner's new stationary-field electric 
clutch has integral leads to the field coil 

Design is simple—only one station 


and 


two rotating members. The held is 
mounted to the machine frame, provid- 
ing a permanent assembly of the electri- 
cal part. After extended usage, friction 
surfaces can be replaced without disturb- 
ing the electrical connections. Analysis of 
your machine drives, with electric brakes 
and clutches in mind, might reduce oper- 
ating and maintenance costs appreciably 


Warner units do 


clutches can ¢t 


nodernize 


Armature 


Drive Pin 


Want more IDEAS? 


Send for factual application 
sheets showing how to modern 
ize by installing electric brakes 
ond clutches on all types of 
machines, making them more 
productive, easier to control 
simpler to maintain 


Industrial Products Division 
Warner Electric Brake & Clutch Co. 
Beloit, Wisconsin 

ee 
| ELECTRIC 
| 
BRAKES AND 
CLUTCHES 











WHATEVER THE APPLICATION 


you can improve your product with 


GRAMIX 


(PRODUCT OF POWDER METALLURGY) 


PRECISION FINISHED PARTS 


GRAMIX precision finished parts are improving products in 
virtually every branch of industry. A pump manufacturer, 
for instance, may specify a gz asoline pump rotor made 


ot GRAMIX and g zain a number of advantz iges 


To begin with, the alloys are carefully blended to meet 

his indiv idual requirements. The GRAMIX parts are then 

die pressed to exact shape, sintered under rigid control Hardened steel drive 
and finished to tolerances as close as .0005”. sprocket for lawnmower 
(This process, of course, costs far less than m: ichining, 

forging or casting.) The manufacturer can expect the 

GRAMIX gasoline pump rotor to do a better job because 

all GRAMIX parts are precision engineered and precision 


controlled from alloying to finishing Iron switch control 


No matter what the application may be, GRAMIX parts 

fit specifications exactly. Parts may be impregnated 

with oil... to insure a longer life and a quieter operation 
if specified, the GRAMIX parts may be coined and work 


hardened, even prepared for plating 


The rotor is only one of thousands of applications 

in which GRAMIX precision parts have proved to be 

ideal. Just a few of them are shown here, so consider 

the components of your products . . . there may be several Rotor for gasoline pump 
that could be improved ... with GRAMIX! Products 

of powder metallurgy you can rely on 


Packing gland follower used 
in hydraulic system 


Write today for factual 
Engineering Bulletin No. 21 


. we'll send your copy 


“YT 
Pee, speed fueling unit 


[memoaenr | 


Bronze rotor in high 
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